The Transcription Factor ThPOK Orchestrates Stochastic Interchromosomal Interactions Required for IFNB1 Virus-Inducible Gene Expression.
Virus infection induces stochastic activation of the interferon-β gene. Three previously identified Alu-like DNA elements called NRCs (NF-κB reception centers) function by capturing and delivering NF-κB to the IFNB1 enhancer via stochastic interchromosomal interactions. We show that the transcription factor ThPOK binds cooperatively with NF-κB to NRCs and mediates their physical proximity with the IFNB1 gene via its ability to oligomerize when bound to DNA. ThPOK knockdown significantly decreased the frequency of interchromosomal interactions, NF-κB DNA binding to the IFNB1 enhancer, and virus-induced IFNB1 gene activation. We also demonstrate that cooperative DNA binding between ThPOK and NF-κB on the same face of the double DNA helix is required for interchromosomal interactions and distinguishes NRCs from various other Alu elements bearing κB sites. These studies show how DNA binding cooperativity of stereospecifically aligned transcription factors provides the necessary ultrasensitivity for the all-or-none stochastic cell responses to virus infection.